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ABSTRACT: The authors have used data from the literature as well as their own 
experimental work to study the intermetallic compounds of rare-earth metals. The 
aspects studied include isestructure, morphotropy, dependence of lattice constants 
on atomic number, and the formation of tertiary compounds. In view of jnadequate 
data on isostructural compounds, the exact cl:aracter of such series cannot be 
predicted, but it is thought unlikely that complete isostructural series will be 
found for the rare earths (i.e., series including all the rare earths). The 
compounds will most probably form a morphotrovic series of j{dontical compositions 
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or a morphotropic series of varying compositions, In most morphotropic series, 
beginning with some particular rare earth, a certain structural type givas way to 
another, as occurs at the boundary between che cerium and yttrium groups. Such 
series are commonly polymorphous, Successive changes in atomic mmber lead in 
some series to changes in both composition and structure. The atomic radius, Fay es 
which does not change consistently with increase in atomic number, is an effective ain 4 
characteristic in determining isostructural and morphotropic series, Comprands of 
Certain structural types that are absent in double systems may show up in tertiary 
or quaternary systems, q An example is the existence of compounds of Thodn, and 

Mn y Et they are absent in the system Ce-Mn, They 
exist in the related double Systems Ce-Fe and Th-Mn. Orig. art. has: 1 figure and 
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ABSTRACT: ‘The joint solubility of silicon and certian’ in add ram: de 
studied, In equilibrium with a solid solution of ‘the alianinun-base: | 
alloy, there 1s kesides Si and AlyCe, a compound x pnd a: aolid | solu. | 
tion of aluminum in CeSlp. The epproxtmate composition of | eOmMpor Gd 

X 1s 35 at, @ Al, 45 at, $ S41, 20 at. % le (19 w % i, ab Ww % Ca), | 
X-ray analysis of the solid ‘solution Ce (St, AL)s inddeated that ites 
structure is related to type Alpha-ThSiy, . Maximum tontent: of . Dog 
ea in solid solution Ce(Si,Al)o is 20-22 wit. Orig. art. hes: 
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~ | ABSTRACT s Authors studied a: ternary phase: equildbrium ayiten of: 
‘| chromium-nickel-silica. Phasé equilibrium findingd are ‘show ine 

a diagrem in the form of an. dsothermal. cross secticn of ‘the... | 

‘Or-Ni-Si system at 8500. Authors found that the! allloys ‘hive « 

three additional ternary systems besides the two: tittermetaliie 

ternary systems found previously in’ the presence of) large! anounte “b 

of silica. These freshly-fourd ternary systens a ‘in tho 2, 

T, and 7, phases. X-ray and microstructural methods 

the composition of the 7 phase belongs to: the structure : ‘oft. the): 

Meg Cu,',S1, type. ‘The alloys containing about 1% of H by. weight: : 
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phase composition, crystal lattice, lattice parameter, alloy mhorostrupture, | | 
#irconium carbide, niobium carbide, hafnium carbide, zirconium cerbide»ntobiun 
darbide-hafniun carbide syaten,mitual solubility, sire aun: cathideontabium oars | 
Dbide-hefnium carbide alloy 


hes been investigated, Alloys were prepared by melting of sintered 

en unconsumable-electrode arc furnace in an argon ptmosphere ait and annealing 
vacuum at 2000C for 50 hr, The x-ray diffracti 8 shoved that ald three | 
components have unlimited mutual solubility, @ lattice peraneter indreases| : 


ABSTRACT: The mutual solubility of components of the ternary ZixC-NDO-IEEC sy ae 


'. continuously with increasing content Zr¢ and HfC (see Table 1 and Fig. 1 of 
- -Enclosures). Orig. art. has; 3 figures and 1 table. 
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TOPIC TAGS: motal, alley, steel, europin, gormanium, Eu Ge sub 2, Xeray 
diffraction, erystal structure, Cd I sub 2, Ca Cd sub 2 


ABSTRACT; ‘The crystal structure of the compound EuGo, was invostigated by the 
‘Xeray diffraction nethcd. It was estatlished that this Ge-richost compound of 

Bu with Go has a structure of a new type/space group P3ml -- Daa 1 ma inl (a), 

2 Ge in 2(d) with z = 0.405+ 0.005, a = 4.102+ 0.003 A, c = 4595+ 0.003 A, c/a =: 
1.218/related to the ALB, typo. The sysmotry of the EuGey structure and the 

point systems occupied in it are the same as for Cals howovor, in view of the 


fact that the coordination properties of those three structures differ from each — 
other considerably, they should not be regarded as belonging, *> the Same 
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TITLE: A study of the mutual solubility of disilicides of the transition ratals belonging 
to groups IV, ¥Y, and VI 


SOURCE: Porn: skovaya metallurgiya, no. 4, 1964, 15-20 


TOPIC TAGS: sJicide, disil{cide, tranbition element, silicide solubility, solid solution, 
powder metatlur sy 


ABSTRACT: At the present time, the practical significance of the disilicidea of the 
transition metals is constantly increasing, and great attention is being given to their 
investigation. The mutual solubility of the disilicides of transition metals belonging to 
groups !V, V,and VI has been investigated particularly thoroughly. Thus, of 36 possible 
binary systems, 20 were investigated earlier. The present authors have reduced the gap 
\still further by investigating the systems TiSig - CbhSig, VSty - CrSig, VSig - WSig, ZrSig - 
CbSiy9, ZrSiy - WSiy, CbSi, ~ MoSio, ChSig - TaSi, and bSiy-WSig, omitting only the 
scarce disilicides of hafnium. Radiographic and micrographic methods, as well 38 
anon one ieee measurements, were used. The specimens were prepared by fusion of * 
Card 
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high purity metals (content of basic metal not less than 99. 5%) with silicon (99.99%) in 

an electric arc furnace with a watercooled copper base, using non-consumable tungsten 
electrodes and a helium atmosphere, and were annealed at 800C for 1500 hours. Powder-- 
graphs taken in cylindrical chambers (d=57.3 mm) under Cr-K radiation were used for 
radiographic phase analysis, and lattice constants were determined by the method of 
Preston in a chamber 86.4 mm in diameter. Samples were etched in mixturgs of con- 
centrated hydrofluoric and nitric acids. Microhardness was determined with a PMT-3 
hardness meter having an accuracy of + 25 dan/mm? (1 dan/mm2 = 1.02 kg/mm2). All 
the investigated sections Me!Sig - Me!!Si, of the ternary systems Me! - Me !I-Si proved 
to be pseudo-binary with limited or continuous solubility between the silicides. A 
summary of the results with regard to the mutual solubility of the disilicides is given 

in Fig. 1 of the Enclosure. Continuous scrics of solid solutions formed In two of the 
eight systems (VSi, - CrSig and CbSig - TaSig). Like the other series known, these 
were formed between isostructural disilicides of metals which are very close neighbors 
in the periodic system (elements of one group, Cb-Ta, or of one poriod, V-Cr). In the 
six remaining disilicide systems, limited solid solutions were formed, consisting of non- 
isostructural compounds. The greatest mutual solubility was exhibited by disilicides 
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for which the values F= Mel =e 100, ci ie 
FE (1) coon 
ry ’ eo: } * w 
were the amallest, where yMel<, Mell theay wore TISI—NbSlz (Fn 0,7%); 4 


ChSiy - MoSig (F=4.9%), CbSig-WSig (F=3-6%), and VSi2-WSlz (Fd. 5%). 
With an increase ie the P-value, the reciprocal solubility decreased sharply: 


ZrSi, - CbSi, (F = 19.3) and ZrBig - WSip (F = 14.3%). 


/"M.1. By*chkova and 5. A, Bakuta, as well as the students T.G. Fedoruk, A.A. Kulikova, 
|L.A, Ly*aenko, ©. fe, Slezko and G.I. ‘Bova, participated in the investigations." Orig. — 
art. has: 1 table and 7 figures.. 
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' TOPIC TAGS: niobium-cobolt system, beta-phase, beta-phase stabilization, 
xeray analysis, space group D sup 4 sub 6h, space group P6 sub 3/mmc, MgZa sub 2° 
structure, nioblum-cobalt-silicm system 


“ABSIRACT: X-ray analysis was used to establish that the beta-phase of tha ei 
niotium-cobalt system, existing over the temperature interval 10-1225¢, has the eee 
Mgéro structure (space group P63/nic ) with la: tice parameters a = ().83h 

+ 0,002) A, ¢ * (7.853 + 0.00h)"A, c/a = 1.62) for the alloy containing 35.1 . 

atomic Nb, The beta-phase had been studied earlier oy two of the authors, 
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TITLE: Compounds with a superlattioe such as Alpho manganzse in systems of rare hata? 
earth metals and magnesium td 


SOURCE: Kristallografiya, v. 9, no. 3, 1964, 410-411 


' TOPIC TAGS: superlattice, alpha manganese, rare earth, magnesium, x ray study 


ABSTRACT: The authors have prepared alloys of Tb, Ho, Tu, Yb, and Lu containing 


82.8 atouio % of Mg in the charge (i.e., corresponding to a composition of ReMi 4)s 


a by alloying Tb (99.15%, 0.5% other rare earths), Ho (97.4%, 2.1% other), Tu (94. Ts 
i 5.1% other), Yb (99.96%, 0.005% other), and Lu (95.7%, 7.8% other) with Mg (99.9%) 

i in crucibles of MgO with a flux (LiCl + KCl) in a Tamman furnace (atmosphere of He 
or A). The alloys are silvery white, and they oxidize in air, but much more slowly 
than alloys of Mg with rare earths of tho Ce group. X-ray studies show that Tu and 
Lu alloys contain pure compounds of the TiRe, 4 type, but that Tb and Ho alloys 


contain this type of compound in equilibrium with other compounds, particularly ‘ : 
Tolig, and HoMg,, Experimental intenoitios for Ta Me, 4 (visual observation) are in : 
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‘good agreement with computed values. X-ray patterns for other compounds of the type 
Route, 4 are almost indistinguishable from those for Tule, 4 relative to experimental 


‘intensities. The lattice constant a for “1fferent oompounds with the formla 
[ReMgo;+ in A, aver 11.283, 11.246, 11.233, 11.224, 11.208, 11.185, and 11.257 for 


‘Tb, Dy, Ho, Er, Tu, Lu, and Y, respeotively. The value may be seen to decrease 


with inorease in atomic number (except for Y, which is between Tb and Dy). Orig. 
‘art. has: 2 tables. 
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Qantermediate compounds of the WeFer type structure (+ -phase) was 
established in Re~Fe-Si and Re-Uo-Si. RegFe¢Si (a = 4.67 = 0.014; 
¢ = 25.69 ¢ 0.054; c/a = 5.50) exists in equilibrium with FexSi, . 
FeSi and Re, Si - RegCog Si; . (a = 4.633 + 0.002A; c = 25.814 = 
0.005A; c/a”= 2507) ia ra equr li brium With ConSi, GoSi and Re Siz. 
Compounds of the WgFeo type gtruoture are absent in the Re-Ni-Si 
system. Orig. art. has: 1 table and 3, figures.. a e 
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TITLE: The Mn-Co-Si system . 
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TOPIC TAGS: manganese cobalt silicon system, manganese silicon 
system, cobalt silicon system, manganese cobalt system, Mn sub 3 Si, 


Mn sub 5 Si sub 3, MnSi, Mn sub 3 Si sub 5, Mn sub 6 Si, alpha 
veta manganese transition, MnCo sub 3, Co sub 2 Si, Co subd 3 Si, 


solid solution, ternary compound, MnCoSi, Mn sub 2 CoSi, Mn sub 3 
Co sub 3 Si, MnCo sub 2 Si, crystal structure 


ASSTRACT; The object of the work was to determine the phase 
equilibria in the Mn-Co-Si ternary system and in the Mn-Si, Mn-Co, 
and Co-Si binary systems. The 800C isothermal cross section of the 
system was constructed from x-ray and microstructure data for 185 
melts (fig. 1). The following compounds exist in the Mn-Si system: 
Mn,Si, Mn,Si,, MnSi, Mn,Si,, a compound containing 18 at.% Si (phase 
N)3 and Mags which is dentical with a compound previously identified 
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as having 14 at.% Si. Silicon lowers the transition temperature 
from alpha- to beta-manganese. In Mn-Co melts annealed from 400C, 
there are two intermediate compounds approximating MnCo, in composi- 
tion. The Co-Si system has two phases consisting of Co<Si and a 
solid solution based on Co; Co.Si does not exist. In the ternary 
system the boundaries of the sélid solutions were established based 


on components and double compounds. Seven ternary intermediate 
compounds were found and their ere? of homogeneity eye 


(MnCoSi), Rt, U, A, (Mn , S (Mn,CoSi), X 
ete vost) ths erystalesOrkdeare of Resi. 


Ae Co,Si) and H(MnCo.Si ture of Min, Si and the 
conaae were found t6 be of the same structure type as*the R-phase 

a group Cj, -R3). For MngSt a = 10.871,,+0. 005A, e ™ 19.1774 

.0.010A, c/a = 1.764; for the RY phase a = 10.755 + 0.0054, c = 

19.126 + 0.010a, c/a = 1.778. Orig. art. has: 5 t bles and 3 figures. 
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Figure 1 


Isothermal section of the Mn-Co-Si system at 800C. 
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SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 5, 1964, 1169-1175 


POPIC TAGS: zirconium tantalum carbon system, x Tray analysis, 
zirconium tantalum carbon alloy, fusion temperature, hardnecs, cremi-~ 
. cal inertness, superconductor, phese diagram, ternary compound, heat 
| treatment, zirconium tantalum system, tantalum carbon system, zircon~ 
4um carbon system 


ABSTRACT: The atructure of ternary Zr-Ta-C alloys quenched from 1450C 

was studied by metallographic and x-ray diffraction analysis. 

' Me alloys of this system sre characterized by being high melting 
(about 40000), hard (3000 he/mae), inert to chemical reagents, and 
superconductive at low temperatures. Previously known data on tne 
Zr-Ta, Ta-C, and Zr-C binary systems are reviewed. A phase diagrem 
was constructed for tne gr-Ta-C ternary systen (see Fige bk of the en~ 

_ closure). In this investigation, no ternary compounds were found, but 
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TITLE: Vanadium-niobium~silicon syste 
SOURCE: Zhurnal neorganicheskoy khimil, vse 9, no. 7, 1964, 1653-1657. 


“TOPIC TAGS: vanadium niobium silicon system, vanadium nfobfum sili- 
con alloy, alloy phase composition, alloy structure 


ABSTRACT: Phase equilibrium in alloys of the V-NbeSiL sysntem con 
taining up to 50% Si hag been scudied. Alloys were melted from 99.9% 
pure sintered Nb, 99.84 pure Si, and 99,4 or 99.9% pure V {n an are 
furnace with nonconsumable tungsten electrodes in purifled heliun 
under a pressure of 0,7 atm, Alloy ingots weighing 20-50 g were 
yapidly cooled immediately aiter solidification; half were then annealed 
at 800C for 2500 hr and quenched. X-ray diffraction and microstruc~ 
tural analysis and microhardness tests were used in thea {nvestigation. 
On the basis of the results, the equilivriun dingram of the VeNb-Si 
syaten was plotted, The VgSi3z and the pemodification of Nb5S43 
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